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INTRODUCTION
Remotely sensed sea surface temperature (SST) data are important inputs to ocean, numerical weather prediction, seasonal and climate models. In order to improve calibration and validation of satellite SST in the Australian region, there is a need for high quality in situ SST observations with greater timeliness, spatial and temporal coverage than is currently available. Regions particularly lacking in moored or drifting buoy observations are the Western Pacific Tropical Warm Pool region (Indonesia), close to the Australian coast (including Bass Strait) and the Southern Ocean (e.g. Figure 1 ). Surveyor and SRV Aurora Australis). In total, thirteen vessels by 2010 will contribute near real-time data to IMOS (see Table 1 ). All SST data are quality assured (see Section 3), placed in real-time on the Global Telecommunications System (GTS) and fed into the Bureau's near real-time satellite SST data validation system and operational regional and global SST analyses. The QC'd SST data are also available in netCDF SAMOS format (Rolph and Smith, 2005) via the IMOS data portal (http://bluenetdev.its.utas.edu.au). 
QUALITY CONTROL AND VALIDATION
The IMOS ship SST quality control (QC) procedure is a fully automated process, and is based on the system developed by the Center for Ocean-Atmospheric Prediction Studies (COAPS), Florida State University, for the Shipboard Automated Meteorological and Oceanographic System Initiative (SAMOS: http://samos.coaps.fsu.edu), with small differences due to varying IMOS/Bureau requirements. The QC system flags data that fail to pass the following QC tests, in order of application: (i) Verify the existence of time, latitude and longitude data for every record; (ii) Flag data that are not within physically possible bounds; (iii) Flag non-sequential and/or duplicate times; (iv) Flag positions where the vessel is over land; (v) Flag vessel speeds that are unrealistic; (vi) Flag data that exceeds 3°C above/below the Bureau's most recent operational SST analysis (blended from satellite and in situ SST data either one or two days old). Once any datum's flag is changed, it will not be altered further by any subsequent test.
In order to assess the accuracy of the largest of the initial IMOS ship SST datasets, the QC'd SBE 3 SST observations from the RV Southern Surveyor were compared against nighttime SST observations from the highly accurate Advanced Along Track Scanning Radiometer (AATSR) on the EnviSat polar-orbiting satellite for the period 1 March to 31 August 2008 (Table 2) . For the study, the 10 arcmin averaged, Meteo Product skin (~10 µm depth) SST observations from AATSR were converted to subskin SST using the Donlon et al. (2002) empirical cool skin correction algorithms and the Bureau's operational, 0.375° resolution, Numerical Weather Prediction model surface wind fields. The same night-time, AATSR subskin SST observations were compared with collocated, night-time, subskin SST observations from drifting and moored buoys over a similar region and six month period. The results of the three-way comparison indicated that the RV Southern Surveyor SBE 3 SST observations were an average 0.1°C warmer than buoy SSTs, and the SBE 3 SSTs exhibited 0.1°C lower standard deviation error than buoys when compared with AATSR SSTs. A similar study of the SBE 48 SST from MV Spirit of Tasmania II showed that over the period 10 December 2008 to 29 April 2009 the ship SST measurements were an average 0.14°C warmer than the AATSR subskin SSTs with a standard deviation of 0.30°C. The AATSR subskin SSTs over the same period were 0.02°C cooler than night-time buoy SST with a standard deviation of 0.38°C. Both the RV Southern Surveyor and MV Spirit of Tasmania II SST data streams should therefore prove very useful for validating/calibrating satellite SST.
HULL-CONTACT SENSOR TESTS
Two SBE 48 hull-contact temperature sensors have been tested in the Bureau's sensor calibration lab and one installed on the RV Southern Surveyor (Figure 3 ) for comparison tests with the SBE 3 calibrated thermistor installed in the thermosalinograph water intake. The SBE 48 was attached using magnets to the exterior steel hull at a depth of approximately 3 m below the water line and approximately 20 m aft of the bow. The SBE 48 was located approximately 3.5 m to port of the SBE 3 sensor and approximately 2 m higher up on the hull plating. Thermal contact between the SBE 48 heat sink and the ship's hull was achieved by the use of contact grease with a high thermal conductivity. A two dimensional thermal analysis of the installation by CSIRO indicated that the ratio of the face area of the SBE 48 thermal sink in relation to the thickness of the hull affects the conduction of heat to the SBE 48 temperature sensor from the adjacent hull region. It was proposed that the effect of the hull thickness (in this case 0.025 m) can be reduced by placing insulating material around the SBE 48 housing extending to a distance from the sensor element of at least 10 times the hull thickness. 
Figure 3. The Sea Bird SBE 48 Hull Contact Temperature Sensor (a) showing the thermal sink (red disk) and four magnets, (b) installed against the exterior hull of the RV Southern Surveyor next to the grey water tank, and (c) covered with "Pink Batt" ceiling insulation.
The SBE 48 sensor housing and surrounding hull was insulated on 27 July 2008 at 0300 UTC using three layers of Bradford "Pink Batt" R2.5 ceiling insulation covering the sensor and surrounding hull to an approximate thickness of 270 mm and a minimum distance of 0.25 m from the sensor (Figure 3(c) Although the RV Southern Surveyor has a particularly thick steel hull of 25 mm, and the positioning of the SBE 48 surrounded by black water pipes and hull ribs was far from ideal, this study indicates that the SBE 48 is capable of providing ship SST observations of sufficiently accurate for satellite SST validation and possible calibration. If the SBE 48 has good thermal contact with the hull, is positioned well below the water line away from on-ship heat sources, and the sensor and surrounding hull is sufficiently insulated from the interior ship's atmosphere, the hull-contact sensor should provide a bulk sea surface temperature measurement of comparable accuracy to thermosalinograph water intake temperatures, albeit possibly biased slightly warm. Further comparison tests are planned for the SBE 48 sensor on vessels with thinner hulls and wider spaced hull ribs. 
CONCLUSIONS

